Establishment of nasal tolerance to heat shock protein-60 alleviates atherosclerosis by inducing TGF-β-dependent regulatory T cells.
Mounting evidence supports that a newly identified regulatory T cell (Treg), CD4(+)LAP(+) Treg, is associated with oral tolerance induction and following inhibition of atherosclerosis, but little is described about whether nasal tolerance to antigen likewise induces the novel Tregs production and the relevant antiatherosclerotic benefit. We investigated the effect of nasal administration of heat shock protein-60 (HSP60) on atherogenesis. HSP60 or phosphate buffer solution (PBS) was nasally administered to six-week-old male ApoE(-/-) mice. At the 10th week after the nasal administration, there was a significant decrease in atherosclerotic plaque areas of aortic roots in the HSP60-treated mice as compared with those in the PBS-treated mice. Atherosclerosis suppression was accompanied with a significant increase in CD4(+)LAP(+) and CD4(+)CD25(+)Foxp3(+) Tregs and a concurrently increased production of TGF-β in the HSP60-treated mice. The protective effect of HSP60 was offset by injection of anti-TGF-β antibody. It is concluded that nasal administration of HSP60 can inhibit atherosclerotic formation through immune tolerance which is established by Tregs depending on the induction of anti-inflammatory cytokine TGF-β. Immune tolerance induced by nasal administration of HSP60 may provide an alternative therapeutic method for atherosclerosis.